Effects of norepinephrine and other pharmacological agents on prostaglandin E2 release by rabbit and bovine irides.
We have investigated: (a) synthesis and release of prostaglandin E2 (PGE2) and the effects of norepinephrine (NE) and other pharmacological agents thereon in rabbit and bovine irides; (b) the role of Ca2+ and the type of adrenergic receptors involved in PGE2 release by rabbit iris; (c) the structural requirement for catecholamine stimulation of PGE2 release by rabbit iris. Irides were incubated in Krebs-Ringer buffer (pH 7.4) in the absence and presence of pharmacological agents at 37 degrees C for 20 min. PGE2 in the medium was quantitated by radioimmunoassay; or by means of radiometric and chromatographic methods when [1-14C]-arachidonic acid was employed as precursor. Analysis of tissue PGE2 at the start of incubation revealed that rabbit and bovine irides contained about 185 and 18 ng/g tissue, respectively. During 15 min of incubation the release of PGE2 from rabbit and bovine irides was approximately 1100 and 14 ng/g tissue, respectively. We found that the rabbit iris and iris microsomes synthesize PGE2, both from endogenous and exogenous arachidonate pools, at a rate several times as high as that of bovine. Release of PGE2 by irides from both species is time-dependent; the stimulatory effects of NE on PGE2 release by irides from rabbit are more pronounced than those of the bovine; and the NE-induced release of PGE2 was abolished by low concentrations of indomethacin (1.5 microM). Synthesis and the effect of NE on PGE2 release by irides from albino and pigmented rabbit eyes are similar. It is concluded that the differences observed in the synthesis of PGE2 and the effect of NE on its release by rabbit and bovine irides are due to species differences. NE stimulation of PGE2 release by rabbit iris is probably mediated through alpha-adrenoceptors and maximal adrenergic stimulation requires the presence of Ca2+. Ca2+-ionophore A23187 significantly increased PGE2 release. These data suggest that the control step in PG synthesis, that is the release of free arachidonate from membrane phospholipids, could be involved in the NE-induced PG synthesis in this tissue. The structural studies revealed that both the catechol nucleus and the ethylamine polar-side chain are required for catecholamine activation of PG release by the rabbit iris. Thus normetanephrine significantly stimulated PGE2 release by the rabbit iris and iris microsomes; 3-methoxy, 4-hydroxy mandelic acid had no effect; and catechol at 50 microM inhibited PGE2 release by more than 50%. Catecholamines and adrenergic drugs are routinely employed therapeutically to lower intraocular pressure in the eye, and a catecholamine-induced increase in PG synthesis may play a significant role in mediating the pharmacological effects of these therapeutic agents.